A cell-penetrating bispecific antibody for therapeutic regulation of intracellular targets.
The therapeutic use of antibodies is restricted by the limited access of antibodies to intracellular compartments. To overcome this limitation, we developed a cell-penetrating monoclonal antibody, mAb 3E10, as an intracellular delivery vehicle for the intracellular and intranuclear delivery of antibodies constructed as bispecific single-chain Fv fragments. Because MDM2 is an important target in cancer therapy, we selected monoclonal antibody (mAb) 3G5 for intracellular transport. mAb 3G5 binds MDM2 and blocks binding of MDM2 to p53. Here, we show that the resulting 3E10-3G5 bispecific antibody retains cell-penetrating and MDM2-binding activity, increases tumor p53 levels, and inhibits growth of MDM2-addicted tumors. The use of cell-penetrating bispecific antibodies in targeted molecular therapy will significantly broaden the spectrum of accessible intracellular targets and may have a profound impact in cancer therapy.